COURSE TITLE: Energy Economics and Life-Cycle Analysis
Lecturer(s): 
- Prof Cinzia Buratti

- Prof Francesco Fantozzi 

- Dr Pietro Bartocci

Duration: 2 weeks, 
Hours:
32 Hours [lectures: 16 / exercises: 8 / practical work: 8]

Introduction to the Course:
This Course provides an introduction to time value of money; Business Plan and Cash Flow; Evaluation Indexes: VAN, IRR, Payback; Case studies for renewable energies. For Life Cycle Analysis the following will be treated: Introduction and origin, ISO Standards 14040; The LCA Methodology: Goal and Scope, Inventory Analysis, Impact Assessment (Selection, Classification, Characterization, Normalization, Grouping, Weighing); Final considerations about LCA benefits and limits; LCA practical applications; Exercises.

Course Aims: 
The aims of this Course are to provide the students with basic tools to carry out an energy, economic and Life Cycle Analysis and Assessment of investments and projects in the renewable energy sector.

Teaching content:

Time value of money; Business Plan and Cash Flow; Evaluation Indexes: VAN, IRR, Payback; Case studies for renewable energies. Life Cycle Analysis: Introduction and origin, ISO Standards 14040; The LCA Methodology: Goal and Scope, Inventory Analysis, Impact Assessment (Selection, Classification, Characterization, Normalization, Grouping, Weighing); Final considerations about LCA benefits and limits; LCA practical applications; Exercises.

ferent products and services.
Learning Outcomes 
By the end of this Course students should have gained:

· Ability in economic evaluation of renewable energy plants: 

· Ability in carrying out economical analysis of investments including redaction of a business plan and the calculation of evaluation indexes;

· Ability in evaluating the most important parameters to include in a life cycle analysis and the ways to quantify them, in order to compare the environmental impacts of different products and services.


Course Books:
· Encyclopedia of Associations, Business Library reference section 

· 1997 U.S. NAICS Codes and Titles, http://www.census.gov/epcd/naics/ naicscod.txt 

· 1997 NAICS and 1987 SIC Correspondence Tables, http://www.census.gov/ epcd/ www/naicstab.htm 

· Researching an Industry (Babson College) http://www.babson.edu/itsd/ sg/word/sg4industry.doc

· Finding statistics (Babson College) http://www.babson.edu/itsd/sg/ word/sg4statistic.doc

· H.J. Weiss, M. E. Gershon, Production and Operations Management, Allyn & Bacon, 1993, ISBN-10: 0205150357

· Park, Chan S., Contemporary Engineering Economics, 4th edition, Prentice-Hall, N.J., 2007.

· Hisham Khatib, Economic Evaluation of Projects in the Electricity Supply Industry, IEE Power and Energy Series 44, London.

· United Nations Development Programme, United Nations Department of Economic and Social Affairs, World Energy Council, 2000, World Energy Assessment, Energy and the Challenge of Sustainability.  

· Intermediate Technology Development Group, 1997, Financial Guidelines for Micro – Hydro Projects, Nepal.

· Evaluation of Environmental Impacts in Life Cycle Assessment, United Nations Environment Programme, Meeting reports (Brussels 1998, Brighton, 2000);

· Life Cycle Approaches, , United Nations Environment Programme, 2005;

· Eco-Indicator 99, Manual for Designers; 2000.

· www.pre.nl.

Teaching Methods: 
Lectures and exercises with Power Point slides, practical works in classroom.

Lectures: 
The lectures will introduce the theoretical necessary tools to understand the concepts at the basis of the energy economics and life cycle analysis and to solve exercises and practical cases.
Exercises
Exercises give you an opportunity to better understand the concepts of economic and life cycle assessment and to directly make calculations finalized to the problems comprehension.
Schedule*
The minimum teaching hour is 16H in each week. 
1st  Week

	Teaching room: 

West 5 Building 306/310/316/217
	Monday 
	Tuesday 
	Wednesday 
	Thursday 
	Friday 

	8:30-10:00am. (session one)
	---
	1.LCA ISO Standards

Buratti
	2.LCA Methodology

Buratti
	2.LCA Methodology

Buratti
	Tutoring 

	10:00-10:15am.
	Break time
	Break time
	Break time
	Break time
	Break time

	10:15 -11:45 am. (session two)
	---
	2.LCA Methodology

Buratti
	4. LCA 

Applications

Bartocci 
	5. LCA

Exercises

Bartocci
	Assessment** 

	11:30-2:30 pm.
	Lunch Hour
	Lunch Hour
	Lunch Hour
	Lunch Hour
	Lunch Hour

	2:30 -4:00 pm. (session three)
	---
	2.LCA Methodology

Buratti
	---
	3. LCA Final considerations CRB - Buratti
	---

	4:00-4:15 pm.
	Break time
	Break time
	
	Break time
	Break time

	4:15-5:45 pm. (session four)
	1.LCA Introduction

Buratti
	4. LCA 

Applications

Bartocci
	---
	6. LCA

Simapro

Bartocci
	---


*It can be adjusted according to the meeting date between Chinese and European professors.

**Learning assessment will be conducted by the end of lessons and grading list will be presented
2nd  Week

	Teaching room: 

West 5 Building 306/310/316/217
	Monday 
	Tuesday 
	Wednesday 
	Thursday 
	Friday 

	8:30-10:00am. (session one)
	LCA

Test

Buratti
	Energy Econ.

…………

Fantozzi
	Energy Econ.

…………

Fantozzi
	Energy Econ.

…………

Fantozzi
	Tutoring 

	10:00-10:15am.
	Break time
	Break time
	Break time
	Break time
	Break time

	10:15 -11:45 am. (session two)
	LCA Test correction

Buratti
	Energy Econ.

…………

Fantozzi
	Energy Econ.

…………

Fantozzi
	Energy Econ.

…………

Fantozzi
	Energy Econ.

 Test 

	11:30-2:30 pm.
	Lunch Hour
	Lunch Hour
	Lunch Hour
	Lunch Hour
	Lunch Hour

	2:30 -4:00 pm. (session three)
	Energy Econ.

…………

Fantozzi
	Energy Econ.

…………

Fantozzi
	Energy Econ.

…………

Fantozzi
	---
	---

	4:00-4:15 pm.
	Break time
	Break time
	
	Break time
	Break time

	4:15-5:45 pm. (session four)
	Energy Econ.

…………

Fantozzi
	Energy Econ.

…………

Fantozzi
	---
	---
	---


*It can be adjusted according to the meeting date between Chinese and European professors.

**Learning assessment will be conducted by the end of lessons and grading list will be presented 
Assessment
Basic concepts and definitions of energy economics and environmental impact assessment methodology will be required.
Essay: Students are required to write and submit the multiple choice test filled in.
Examination: Students will be examined by means of a 20 questions Multiple Choice test. 
Grading System
	Grade
	Percentage
	
	

	A
	100-90
	Excellent
	Outstanding performance

	B
	89-80
	Good
	Performance is considerably above average

	C
	79-70
	Satisfactory
	Average performance

	D
	69-60
	Sufficient
	Despite deficiencies performance meets the requirements

	F
	Below 60
	Insufficient
	Due to considerable deficiencies performance does not meet the requirements

	Table 1 Grading System


	Exercise Reading Lists and Questions for Discussion 
Students are required to prepare for each exercise by undertaking the required reading


Required Reading: see slides and Course Book section.
Additional reading: 
· C. Buratti, F. Fantozzi: Life Cycle Assessment of Biomass Production: Development of a Methodology to improve the Environmental Indicators and testing with Fiber Sorghum Energy Crop, Biomass and Bioenergy 34 (2010) pp. 1513-1522, ISSN 0961-9534.
· F. Fantozzi, C. Buratti: Life cycle assessment of biomass chains: wood pellet from short rotation coppice using data measured on a real plant, Biomass and Bioenergy 34 (2010) pp. 1796-1804, ISSN 0961-9534.
Questions for exercises: 
Multiple choice questions
Homework Assignment: 
Studying and comprehending the concepts of energy economics and life cycle assessment.
